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Fault Section Database
« fault location and seismic slip parameters to define fault
and deformation models

*Fault section name

«fault trace (list of latitudes and longitudes)
~average dip estimate

~average upper seismogenic depth estimate
~average lower seismogenic depth estimate
~average long-term slip-rate estimate
~average aseismic-slip-factor estimate
~average rake estimate

Fault Models
» complete listing of all unique fault sections

Deformation Models
» complete fault model with unique, internally consistent
slip rates




Fault geometry updates from CFM (includes revised top and
bottom depths for all faults in CFM area)

A fault

Maijor fault with high slip rates and sufficient data on
slip rates, timing of past events, and slip per event that
detailed models of fault zone behavior can be constructed

B fault

Faults that have significant slip rates but
inadequate data on displacement or timing of past
earthquakes to constrain detailed fault models

C fault

Zone of distributed shear with defined slip rate from
geodetic and plate model where earthquakes may occur
on recognized or unrecognized faults.
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[Table 1. Fault section database parameters, including source of trace and slip rate information
Source dip slip
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Development of Deformation Models

*Should consider latest geologic slip rate estimates
Slip rates for model should sum to plate rate

*Seismic moment should be conserved along a fault zone
*Geodetic rates can be considered (though they are not
explicitly modeled in this version)

*Our goal is a complete, kinematically consistent model of
fault rates throughout California
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This model is very different from
the model in the current NSHM-
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Figure 12. The estimated strike-slip rates from our preferred block model. Black and gray lines indicate
right- and lef-lateral motion, respectively. Wider lines indicate faster slip rates. The thickest lines
represent the SAF and SJF where ~70% of the relative plate motion is accommodated.

Large slip on Eastern

California Shear Zone
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If the slip that we previously modeled on the San Andreas fault
doesn’t go through the San Gorgonio Pass, where does it go?

How much slip is on the San Jacinto?
*Rockwell suggests ~ 16 mm/yr at Hog Lake
«Janecke suggests ~ 20 mm/yr in last MY on southern San Jacinto

Need models with higher slip on the San Jacinto

How much slip is transferred to the Eastern California Shear
Zone?

*Geodetic models suggest 12-16 mm/yr

*Western Great Basin faults total ~ 8 mm/yr

*Recent very preliminary geologic studies by Oskin suggest ~ 6
mm on faults

Need models with higher slip in Eastern California Shear Zone
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Development of earthquake rate models

Earthquake rates depend on slip rates and are as consistent as possible
with paleoseismic data.

All segments and combinations of segments have rates of earthquakes in
three models

* Minimum earthquake rate model

* Maximum earthquake rate model

* Geologic insight model

Southern San Andreas based on detailed numeric analysis by Weldon and
Biasi

Other A-faults based on “hand-built” models due to sparse data

Wrightwood

"Upper Section

o
'S

"Deep Section" "Middle Section"

(not yet complete)

o
st

o
N

5 EQs, T8-10
2 EQs, T41

e e

5 EQs, T31/T35

L |

3000 -2500 -2000 -1500 -1000  -500 0 500 1000 1500 2000
«— BC Calendar Year AD——>

ITzzaen

Probability earthquake
occurred in 10 year period

=
-

We start with the ages of a series of earthquakes, usually represented as
probability density functions of age. There is great variability in the precision of the
age control (width of peaks), the quality of the evidence identifying an event
(colors, in the case), if the event seen in the trench was even an earthquake, and if
so how large.




We need to combine data from many sites to define discrete ruptures.
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One way to combine sites is to make a
space-time diagram with vertical bars
representing the age ranges of
earthquakes at all sites and then connect
them by horizontal bars representing
earthquakes.

Obviously, the sites can be connected
many different ways.




Overlapping pdfs from 4
sites can be correlated
by progressively linking
sites. These 4
paleoquakes can
represent 4 different
earthquakes (top), a

single earthquake
(bottom) and many
different 2 to 3
earthquake
combinations in
between

Once we have all ruptures, we
string them together to make

—_— “scenarios;” ie possible
earthquake histories that describe
=7 S5 the complete paleoseismic
gy g dataset. This is done by drawing

randomly from our pool of
ruptures, removing all other
e ——— ruptures that share site events
already chosen, choose again,

etc. until all site data is used to
make a possible history.
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Denali Horizontal Slip Distribution
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To quantify
how well a
scenario
matches
displacement
or slip rate/
moment, we
need to know
what an
earthquake’s
slip
distribution
looks like.

Here are two
well studied
examples,
with very
similar
shapes
despite being
an order of
magnitude
different in
length and
offset.




Borah Peak, idaho Borrego Mountain, California
1963 (M6.9) 1968 (M6.5)

I l i 3 T we look at a lot of
T - historical ruptures we
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Principal faulting:
Viainitrace displacement/maximum displacement
along length ofithe rupture

DIMD Combined Data

* Borrego Mountain
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Whittier seg

2 eventsin 3.4 ka

MRE 1.4-2.2 ka

1.9 m slip on one strand

Glen lvy segment
6 eventsin 1 ka
MRE 5/15/1910
25 cm slip in 1910
50 cm slip in 1280

Temecula segment
450-750 yr Rl

Julian segment
2 eventsin5ka

- MRE 1.5 -2 ka
Max RI 3 ka

8 Coyote Mts segment S&ES
| 3eventsin2ka )
MRE 1650-1850 AD
2.7 m slip
600-1200 yr RI
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*Fault Models contain geometry and default slip rate
values for fault sections.

*Deformation Models contain complete listing of faults with
alternative slip rates intended to represent a

complete, kinematically consistent model.
*Earthquake rate models for A faults are based on
paleoseismic data and slip rates
*A minimum of three models for each fault are intended

to span the range of viable models, additional models
are possible for faults with more available geologic

data




